Methylmercapto-2'-deoxyuridine (MeMUdR), a structural analogue of thymidine (TdR), inhibits herpes simplex virus type 1 production in mouse L (Lb) cells at concentrations that are not inhibitory to vira-l growth in monkey kidney (CV-1) cells. It is moderately toxic to Lb cells but not to CV-1 cells at a concentration that causes 95% inhibition of viral replication in Lb cells. MeMUdR is incorporated into cellular and viral deoxyribonucleic acid (DNA) in both systems, but to a significantly higher level (compared with thymidine) in Lb cells. These results indicate that MeMUdR is a substrate for enzymes leading to DNA synthesis and suggest that the biological function of herpes simplex virus type 1 DNA is impaired only when the incorporation of MeMUdR into the DNA reaches a relatively high level.
5-Methylmercapto-2'-deoxyuridine (MeMUdR), a structural analogue of thymidine (TdR), inhibits herpes simplex virus type 1 production in mouse L (Lb) cells at concentrations that are not inhibitory to vira-l growth in monkey kidney (CV-1) cells. It is moderately toxic to Lb cells but not to CV-1 cells at a concentration that causes 95% inhibition of viral replication in Lb cells. MeMUdR is incorporated into cellular and viral deoxyribonucleic acid (DNA) in both systems, but to a significantly higher level (compared with thymidine) in Lb cells. These results indicate that MeMUdR is a substrate for enzymes leading to DNA synthesis and suggest that the biological function of herpes simplex virus type 1 DNA is impaired only when the incorporation of MeMUdR into the DNA reaches a relatively high level.
Nucleoside analogues represent an important family of antiviral agents (7) . A member of this family, 5-methylmercapto-2'-deoxyuridine (MeMUdR) was first synthesized by Kotick et al. (3) . The structure of this compound is shown in Fig. 1 . It was stated by Stout and Robins (6) that MeMUdR showed significant inhibition of type 1 herpes simplex (HSV-1) in their antiviral screen, but the cell system used was not described. The present report shows that the compound has a differential effect on HSV-1 replication in two cell-virus systems, with replication in mouse L (Lb) cells being more sensitive to inhibition than replication in monkey kidney CV-1 cells. We also show that the compound is incorporated into viral and cellular deoxyribonucleic acid (DNA) in both cell-virus systems.
MATERIALS AND METHODS
Cells and virus. The sources of CV-1 monkey kidney fibroblasts and Lb mouse fibroblasts have been described (1, 5) . These cells were maintained in a modified Eagle medium (1), supplemented with nonessential amino acids and 5% calf serum (EM5C). The source of HSV-1, strain KOS (HSV-1, KOS 1.1), has also been described (1) .
MeMUdR was prepared according to Kotick (200 mM, pH 9.2) was added followed by 0.1 ml of venom phosphodiesterase (1 mg/ml). The reaction mixture was incubated at 37°C for 6 h after which 0.1 ml of alkaline phosphatase (0.22 mg/ml) was introduced, and incubation was continued for another 20 h. The digested mixture was purified on a Sephadex G-10 column and analyzed by thin-layer chromatography. Separation was carried out on Eastman sheet, 13254 cellulose, with two solvent systems: A, n-butanol-ammonium hydroxide-water (86:5:14); and B, ammonium hydroxide (1.5 M)-2-ethoxyethanol-n-butanol (3:2:1).
RESULTS
Inhibition of viral replication. The results in Table 1 To obtain direct evidence for the incorporation of MeMUdR into the DNA of cells infected with HSV-1, radioactive DNA was isolated from infected Lb cells which had been cultured in the presence of MeMUdR. This DNA was digested enzymatically, and the nucleosides obtained were separated by thin-layer chromatography. Only one radioactive peak was observed in each case with an Rf value identical to that of an authentic sample of MeMUdR. The Rf of MeMUdR in solvent system A was 0.33, and in solvent system B the Rf was 0.85. These data indicate that MeMUdR was incorporated intact into the DNA. DISCUSSION MeMUdR inhibits HSV-1 production in Lb cells, but at the same concentration has no inhibitory effect on the replication of the virus in CV-1 cells. As expected on the basis of its structure and as shown by the data in Table 1 In summary, the data indicate that MeMUdR is an inhibitor of HSV-1 replication and that it behaves as an analogue of TdR. The compound is incorporated into viral and cellular DNA both in infected CV-1 and Lb cells. Lb cells seem to incorporate the compound into viral DNA to a greater extent than do CV-1 cells, and it may be the excessive replacement of thymidine by MeMUdR residues in the viral DNA that results in the loss of its biological function in producing infectious progeny virus.
